Abstract. The concept mapping learning strategy in teaching and learning mathematics has been investigated by numerous researchers. However, there are still less researchers who have scrutinized about the roles of map concept which is connected to the mathematical connection ability. Being well understood on map concept, it may help students to have ability to correlate one concept to other concept in order that the student can solve mathematical problems faced.The objective of this research was to describe the student's mathematical connection ability and to analyze the effect of using concept mapping learning strategy to the students' mathematical connection ability. This research was conducted at senior high school in Jakarta. The method used a quasi-experimental with randomized control group design with the total number was 72 students as the sample. Data obtained through using test in the post-test after giving the treatment. The results of the research are: 1) Students' mathematical connection ability has reached the good enough level category; 2) Students' mathematical connection ability who had taught with concept mapping learning strategy is higher than who had taught with conventional learning strategy. Based on the results above, it can be concluded that concept mapping learning strategycould enhance the students' mathematical connection ability, especially in trigonometry.
INTRODUCTION
The new paradigm of education is more emphasis on learners as human beings who have the potential to learn and develop. Students must be active in search and develop of knowledge. The truth of science is not limited to what is presented by the teachers but also being facilitators who guide students toward the formation of knowledge by themselves. Through the new paradigm in the classroom students be active in learning, discussing, conveying ideas, acceptingothers idea, and finding the appropriate solution on any problems which are encountered with high confidence. [1] Mathematics subject has an important role in education both a direct object (facts, concepts, principles) and indirect object (critical attitude, logical, and diligent) in order to improve the quality of education, particularly to enhance their mastery of science. Considering the importance of mathematics subject, it is a compulsory subjects for being taught since the primary school up to high school. An article (AGMI, 2008 ) revealed that UNESCO data shows the rank of Indonesia mathematics is at 34 of the 38 countries; while the information from the board of professor in ITB on January 16, 2008, stated that the rating of Indonesia mathematics was below Malaysia and Singapore. Referring to the data mentioned above, scores obtained Indonesia (411), is much lower than Malaysia (508) or Singapore (605). Even Indonesia's score is below the average International score (467). [2] Furthermore PISA study reports that in 2009 showed that Indonesia received ratings of 61 out of 65 countries in mathematical literature. [3] The average score of 371 and Indonesia is far behind compared with the average score of China ranked first with an average score of 600. The data show that the quality of mathematics education in Indonesia still needs to be improved. Indonesia needs to make improvements in various components associated with the learning of mathematics.
Teachers often find many students who are not capable of solving mathematical problems, in the field due to a lack of understanding of mathematical concepts that have been taught before. It is caused by many things.One of them is the ability of students to correlate between mathematical ideas with each other mathematical idea is so low so that students do not understand the concept. Whereas in the process of teaching mathematics, the concept has been taught previously will associate and be used again to learn new concepts. This is in line with the opinion of Hudojo who said that someone would be easier to learn something when learning is based on what people have already known. Therefore, to learn a new math material, experiences and previous experience learning from someone will affect the process of learning the math materials. [4] Learning math, particularly trigonometry is not only concerned with the result but also pay more attention to the process. Through learning trigonometry the students can develop their ability in connecting previous concepts to the further concepts (ex. angle, sine, cosine, tangent, function graph). Therefore, it can be said that among one mathematical topics (concepts) with another intimately interconnected.The Linkages of intertopic in mathematics, mathematics with other sciences, and mathematics to everyday life is called mathematical connections.
The ability of mathematical connection is the one of the mathematical power that must be developed in the learning of mathematics in schools. The ability of mathematical connection is the ability of students to correlate or connect mathematical concepts to the other concepts in mathematics, mathematics with other disciplines, as well as mathematics with everyday life. Mikovch and Monroe stated that there are three mathematical connections, namely: i) the connections in mathematics; ii) a connection to the curriculum; and iii) a connection with the real-world context. Kutz found almost the same, it is revealed that the connection is mathematically related to the internal connections and external connections. Internal connection includes connections inter topicin mathematics. External connection includes connections to other subjects and connections with everyday life. Riesdel share the connection of mathematics into five types, namely; 1) connection inter topic in mathematics; 2) the connection between some types of knowledge; 3) a connection between several kinds of representation; 4) the connection of mathematics to other curriculum areas; 5) connect students with math. [5] Based on the standard of mathematical connections in general to the level of kindergarten to grade 12 according to the NCTM are as follows: 1) recognize and use the connection among mathematical ideas;2) understand how mathematical ideas interconnect and build on one another to produce a coherent whole; and 3)recognize and apply mathematics in contexts outside of mathematics. [6] Referring to some views above, it can be summed up that there are some characteristics that show a student has the ability of mathematical connections that is they can know and use the relation between math idea, student also comprehend that math ideas relate each other and become a united and integrated totally. Students also could know and apply the use of mathematics in their everday life.
The low ability of mathematical connection when studying math caused by many things, one of them is because students are not able to relate the mathematical ideas that has been taught and mathematical ideas that are being taught. This happens because maybe the students often memorize the mathematical ideas without trying to interpret of the ideas. According to Ausubel, learning is said to be meaningful if the information which are learned by learners prepared in accordance cognitive structure so that learners have powerful memory and learning transfer easily achieved. [7] Another aspect needs to be owned by students is to have an appropriate strategy in connecting math concepts to others and also could be applied in real context of life. Next, concept mapping strategy is a plan about the ways to learn and to achieve the learning objectives by using a tool called a concept map. It is also defined as a twodimensional map consisting of nodes representing concepts and labelled lines denoting the relations between pairs of nodes [8] . Concept mapping learning strategy can help students in their learning. An adequate understanding in determining the relationship and linkages between a conceptwith other concepts that are interconnected through concept mapping learning strategy will greatly assist the students in solving problems in mathematics learning. Research in secondary (Afamasaga-Fuata'i, 1998, 2002) and university mathematics (Afamasaga-Fuata 'i, 2007b, 2004, 2006b) found students' conceptual understanding of mapped topics was further enhanced after a semester of concept mapping [9] . In line with previous study, Nwoke, et.all found that concept mapping approach significantly enhanced the achievement of students in mathematics than the traditional methods, it had no gender effects,it encouraged students' classroom participation and interest [10] .
The steps in creating a concept map are as follows: (1) to identify all the concepts that will be mapped to a concept map, (2) to sort the concepts from the most general to the particular, (3) to establish possible relationships between concepts with other concepts by making the connecting lines and describe the relationship, (4) to check the layout and completeness relationships between concepts so that the concept maps are easy to read and analyzed. [11] The learning stages through this concept mapping lerning strategy of the recent study are as follows: (1) the teacher teaches the students how to create a concept map on a subject matter at the beginning of the meeting; (2) students are formed into some groups each group consist of 4-5 peoples with heterogeneous ability; (3) the teacher gives materials in worksheet (LKS) type to the each group; (4) students are asked to do the LKS in groups; (5) each group is asked by the teacher to make a summary of the material being studied in the form of a concept map; (6) a few representatives of a students' groupare asked to present the results of concept maps that have been created by their group; and (7) other groups and teachers respond while fixing the concept maps if it is found any mistake in understanding the concepts.
RESEARCH METHOD
This research is a quasi-experimental research with Randomized Control Group Posttest Only design. In the experimental group was given a concept mapping learning strategy and control group was given conventional strategy. The population in this research is all students of the tenth grade of state senior high school 65 Jakarta. The number of sample in this research is 72 peoples. The sample was taken through cluster random sampling tecgnique. One class by the number of student as many as 36 peoples selected randomly as the experimental groups and also randomly selected one class by the number of students 36 peoples as a control class. The data were collected by using 8 essay test items. The reliability of the test was 0.52 and the validity of the test ranged from 0.07 to 0.49. Meanwhile the level of difficulty of test items ranged from 0.44 to 0.76, and discriminating index test items ranged from -0.09 to 0.53.The test measured the indicators: the ability to connect the mathematical concepts internally and externally. The inter-connection in mathematics consist of problem solving which related to the sines value, cosines, and connections between mathematical concepts include solving problems related to the sines, cosines, and tangential with: systems of linear equations, solution of quadratic equations, logarithms, sequences, geometry, probability, and area of plain figure. Otherwise the mathematical concepts connection with topics outside of mathematics, covering apply the sines and cosines rules to solve problems which are related to daily life and the concept of time, distance, and velosity in physics.
Trigonometry chapter is used in this research because of the relation of mathematical connection ability and the application of trigonometry in other concept of mathematics, another subject, and everyday life. The content of Trigonometry in this research is comprised of: 1) the definition of sine, cosine, and tangent; 2) the exact values of the sine, cosine, and tangent of certain special angles; 3) the graphs of sine, cosine, and tangent; 4) simple trigonometric equations; 5) identities involving, °, °, and °; 6) the rules of sine and cosine; and 7) the area of triangle.
RESULTS AND DISCUSSION
The following table depicts the students' ability of mathematical connections both controlled group and experimental group. 
040006-3
Based on the Table 2 it can be concluded that the data distributions of the abilty of students' mathematical connection in the experimental class and control group are normal distribution. The homogeneity test were done using Fisher's test, calculation results can be seen in the following table.
Because of F obs <F table (1.59 <1.72), then H0 is accepted, its' mean that both the sample groups have the same variance or homogeneous.
Based on the hypothesis testing done shows that the students' ability of mathematical connection with concept mapping learning strategy is higher than the average of the ability of mathematical connection by using conventional learning strategies. To test it the hypothesis as follows.H 0:
and H 1:
.
Meanwhile the result of the calculations shows that t obs >t table (3,300 > 1,669). Thus, H 0 rejected, in other words the average of mathematical connections ability in the experimental group is higher than the control group. In summary, the results of the t test can be seen in the following table.
The data obtained from the study showed that the average score of the posttest in the experimental class is 57.50. Mostly the student's posttest score are in the intervals of 52-60 that is equal to 36.11%. While the number of students whose score above the average are about 38.89%. In the control group, they gained an average score of the post test of 45.86. Mostly the student's posttest score are in the intervals of 43-53 that is equal to 30.56%. While the number of students that score above the average are about 27.78%. Although it showed a lower rate on the percentage of students who scored above the average score in the second grade, but it is clear that there are significant differences that the average score of the posttest in the experimental group is higher than in the control group by a margin of 11.64. It means the learning strategy using a map concept affects the students' mathematical connections ability.
Researchers analyzed that there were several things that makes the difference between the average score of the control class and experimental class, they are: (1) the process of learning in the classroom; 2) concept mapping created by students; and 3) students' mathematical connection ability.
In the first meeting an individual meeting was held in the experimental class. When the teacher explained the beginning of the material using the method of concept maps, the learning process has been going quite well, but the students in this class are still reluctant to ask questions when there are things that are not understood, the students also seem less daring express an opinion. This is perhaps because it is still in the process of an adaptation to the new learning environment. This makes students become more active and challenging so that their learning result, especially in the aspect of mathematical connection capabilities, increase. This is in line with Chen who stated that concept map can effectively learn to acquire knowledge, skills, and show a good attitude towards learning. [12] In the beginning of the meeting in the control group, the same conditions occurred in the control group as in the experimental class, the students were still in the process of adaptation to the new learning environment so that the students were less active during the learning process. There were many factors that cause this condition; one of them may be due to the process of adaptation as well.
In the next meeting, the students started the learning process with a discussion with the teacher as a facilitator guides. In the control classes and the experimental one, the group discussions is usually done in learning mathematics so that they did not show their enthusiasm during the discussion, the learning enthusiasm only appears in a handful of people who did the spirit of high learning. This is probably because the students feel there is a new innovation in the learning activities, so they were less enjoyed the discussion, this affected the current group's presentations. Only a few students dared to present the results of their discussion to the class.
In the experimental group, students were asked to make a concept map of the materials that have just studied individually. The process of making a map of these concepts will help students review the concepts that have been taught at the time, then tried to connect the concept map with the concept maps that was made in the previous meeting, the students tried to categorize the ideas and detailing ideas it becomes part of a more detail. This made students easier to store and process information (mathematical concepts that was taught). It is similar to what expressed by Trianto (2010) , that the map concept strategy aims to help students improve the meaningfulness of a new learning materials by reclassify the new ideas or new terms into a smaller subset. [13] This strategy is part of the organization strategy. One of the pentagon concept created by the students is shown by in this following picture.
FIGURE 1. Concept Map of Trigonometry
Unlike the experimental class, control class is not asked to make a concept map so that the processing of their information is not facilitated by a tool, and perhaps when managing information, they create a kind of summary of which is not the same as the concept maps so that when that information wants to be called back, they are difficult to do that because the summary which is made cannot arranged practically and systematicly. The problems presented in students' worksheetare a mathematical connection problems which are deliberately presented for exercise in order to assess the students' mathematical connection abilityin trigonometry chapter. These Problems are routinely done after the students discussed any material of trigonometry at each meeting.
In the experimental group, these questions can be answered easily, because they are easy to relate the mathematical concept with other concepts as a skill resulted from an experience when creating concept maps. This is because the students have good concept understanding after making some concept maps. This is in line with Williams finding that concept map proved to be a useful tool for assessing conceptual understanding. [14] Ease of students in linking these concepts make them easier to solve the problems given in the matter. In the experimental group, the majority of students both in individual lessons or group are able to answer the practice questions within students' worksheetmathematical connection ability. However, there are some questions that simply cannot be solved by all students and ultimately be discussed together with the teacher.
In the control class, there are problems that can be done easily, but most cannot be solved by the students. This is because they are not taught concept maps learning strategies, so they were not able to tie the concepts that have been taught.Consequently, most of mathematical connection problems was not able to be completed and finally discussed together with the teacher.The ability of the students in the study of mathematical connection is also reflected in the answers to posttest as a tool to measure the ability of mathematical connections. Students are given a question to measure the ability to connection between mathematical topics with other science or math topics with daily life as follows:
Question: "Two boats leave from the same place and form an angle of 60°. If thespeed of first boat is 15 km /h and the speed of the second boat is 18 km /h, determine the distance between the two ships after a 2 hour drive! " (a) (b) Problem number 7 is in fact the issue of the application of the rule of cosines. The answer's expectation of this question is students are able to associate the topic of mathematics with physics topics. In this case the student is expected to learn the formula for distance, speed and time and able to correlate with the cosine rule. Figure 2(a) is the answer of a student in control group. The students' answeris not right. Students are not able to associate the formula of speed, distance and time to the rule of cosine. The student directly use the cosine rule with a speed known by two boats. While the rules apply to the cosine of the triangle with regard to the long side of the triangle. It means students should find the distance from the speed and time determined first. This shows that the student in the control group has not been able to associate mathematics' topic by physic's topics although he was able to apply the rule of cosine. Figure 2(b) shows the answer of a student in experimental group. The student answered the question correctly, although it is still less than ideal for problem solving steps of a word problem. The student in the experimental group is able to correlate the formula of speed, time and distance and then correlate it with the rule of cosine in trigonometry. Student is able to find the distance from the product of speed and time and use the distances obtained in the cosine rule to find for other unknown distance.
CONCLUSION
Based on the results and discussion, it can be drawn conclusion that the students' mathematical connection in the experimental group is good enough. Students given concept mapping learning strategy have been able to learn a concept map correlating between concepts in trigonometry, between the concepts of trigonometry with other concepts, are also able to link the concept of trigonometry in everyday life. Students in the control groupare less capable to associate between concepts of trigonometry, trigonometric concepts have been able to associate with everyday life but are less able to correlate the concept of trigonometry with other science concepts. These abilities can be seen from the concept maps created by the students, answers of student worksheets and student's post test answers. The ability of students' mathematical connection givenconcept mapping learning strategy is higher than those given conventional learning strategy. So the use of concept mapping learning strategy have a significant effect on students' mathematical connections abilityon trigonometry material for senior high school students.
Referring to conclusion, it can be suggested that the teachers should have well-competent when applying the concept mapping learning strategy, teachers should double-check the students' concept maps made are correct or incorrect, and teacher should take close attention to the students when doing the task given.
